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This listing of claims will replace all piioi versions and listings of 'claims in the 
application: 

Listing of Claims: 

1-45 (Canceled). 

46 (Currently Amended) A direct expansion g e oth e rmal heat exchange system 
comprising:: providing 

a direct expansion geothermal heat exchange system having a system operational 
pressure; and 

a s ystem refrigerant fluidly positioned in to the direct expansion geothermal heat 
exchange system with wherein the system operational working pr e ssure s pressure is consistently 
maintained at least 33% greater than the system operational a working pr e ssures pressure ofR-22 
refrigerant 

47. (Currently Amended) The system of claim 46, further comprising providing 
system components designed to withstand comparably greater system operational working 
pr essures, which will be at least 33% greater than the s y s tem op e rationa l working pressures 
pressure of R-22 refrigerant 

48 (Currently Amended) The system of claim 46, further comprising ' providing an in 
which the system refrigerant comprises R-410A refrigerant. 



49 (Original) The system of claim 48, further comprising providing a polyol ester 
lubricating oil for the system's compressor. 
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50 . (Currently Amended) The system of claim 4& 46, further comprising providing a 
filter dryer that has been oversized by a factoi of at least 10% above the size of filter dryer used 
in an R-22 based system. 

51- 76 (Cancelled) 

77 (New) A method of designing a direct expansion geotheimal heat exchange 
system comprising: 

connecting an interior heat exchanger and an exterior, sub-surface, heat exchanger with a 
compressor using refrigerant grade tubing; 

charging the system with a system refrigerant that has a working pressure at least 33% 
greater than a working pressure of R-22 refrigerant; and 

operating the system with a continuous operational pressure at least 33% greater' than the 
working pressur e of R-22 refrigerant. 

78 (New) The method of claim 77 wherein the system refrigerant comprises R-410A 
refrigerant 

79, (New) The method of claim 77 further comprising providing a polyol ester 
lubricating oil for the system's compressor 

80. (New) The method of claim 77 further comprising providing a filter dryer that has 
been oversized by a factor' of at least 10% above the size of a filter dryer used in an R-22 based 
system. 



Appl.No 10/804,698 

Atndt. dated Dec. 7, 2007 

Reply to Final Office action of Oct. 9, 2007 

81 (New) A heat exchange system comprising: 

a direct expansion geothermal heat exchange system having an operational working 
pressure and including: 
a compressor 

an the interior heat exchanger ; 

an exterior, sub-surface, heat exchanger; 

refrigerant giade tubing connecting the inteiior heat exchanger and the exterior, sub- 
surface, heat exchanger with the compressor; 

a system refrigerant charging the system, wherein the system refrigerant has a working 
pressure at least 33% greater than a working pressure of R-22 refrigerant; and 

wherein the system operates with a continuous operational pressure at least 33% greater 
than the working pressure of R-22 refrigerant. 

82 (New) The system of claim 81 wherein the system refrigerant comprises R-410A 
refrigerant 

83 (New) The method of claim 82 further comprising a polyol ester lubricating oil 
positioned to lubricate the compressor. 

84,. (New) The method of claim 81 further comprising providing a filter dryer that has 
been oversized by a factor of at least 10% above the size of a filter dryer used in an R-22 based 
system 
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85 . (New) A method of exchanging heat in a direct expansion geothermal heat 
exchange system, comprising: 

providing an above-ground, inteiioi heat exchanger; 
providing a sub-surface, extetiot heat exchanger; 

operably connecting the interior and exterior heat exchangers to a compressor' using 
refrigerant-grade tubing; 

charging the geothermal heat exchange system with a system refrigerant having a 
working pressure at least 33% greater than a working pressure of R-22 refrigerant; and 

operating the compressor to maintain the geothermal heat exchange system at a 
continuous operational pressure substantially equal to the working pressure of the refrigerant. 

86 (New) The method of claim 85 wherein the system refrigerant comprises an R-410A 
refrigerant 

87, (New) The method of claim 86 further comprising providing a polyol ester 
lubricating oil for the compressor 

88, (New) The method of claim 87 in which the geothermal heat exchange system has a 
heat exchange capacity, the method further comprising providing a filter dryer in fluid 
communication with both the interior and exterior heat exchangers, wherein the filter dryer is 
oversized by a factor of at least 10% in comparison to the size of a filter dryer used in an R-22 
based system having a similar heat exchange capacity. 
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89 (New) A direct expansion geotheimal heat exchange system having an operational 
pressure and including: 

a compressor; 

an interior heat exchanger; 

an exterior, sub-surface, heat exchange:; 

refrigerant grade tubing connecting the interior heat exchanger and the exterior, 
sub-surface, heat exchanger with the compressor; 

a system refrigerant charging the system, wherein the system refrigerant has a 
working pressur e at least 33% greater than a working pressure of R-22 refrigerant; and 

wherein the compressor is sized to continuously maintain the operational pressure 
of the geotheimal heat exchange system at the wor king pressur e of the refrigerant . 

90 (New) The system of claim 89 wherein the system refrigerant comprises R-410A 
refrigerant 

91 (New) The system of claim 90 further comprising a polyol ester lubricating oil 
positioned to lubricate the compressor , 

92. (New) The system of claim 89 in which the geotheimal heat exchange system has a 
heat exchange capacity, the system further comprising a filter dryer' in fluid communication with 
both the interior and exterior heat exchangers, wherein the filter' dryer is oversized by a factor' of 
at least 10% in comparison to a size of a filter dryer used in an R-22 based system having a 
similar heat exchange capacity. 
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93 (New) A direct expansion geotheimal heat exchange system having an operational 
pressure and a heat exchange capacity, the geotheimal heat exchange system including: 
a compressor; 

a polyol ester lubricating oil positioned to lubricate the compressor; 
an inteiior heat exchanger; 

a filter dryei in fluid communication with the interior heat exchanger, the filter diyet 
being oversized by a factor of at least 10% in comparison to a size of a filter dryer used in an R- 
22 based system having a similar heat exchange capacity; 

an exterior', sub-suiface, heat exchanger'; 

refrigerant grade tubing connecting the interior heat exchanger and the exterior, sub- 
surface, heat exchanger with the compressor; 

a system refrigerant charging the system, wherein the system refrigerant has a working 
pressure at least 33% greater than a working pressure of R-22; and 

wherein the compressor is sized to continuously maintain the operational pressure of the 
geothermal heat exchange system at the working pressure of the refrigerant 

94. (New) The system of claim 93 in which the system refrigerant comprises R-410A 
refrigerant. 
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95 (New) A direct expansion geotheimal heat exchange system having an operational 
pressure and a heat exchange capacity, the geotheimal heat exchange system including: 
a compressor; 

an interior heat exchangei and an exterior, subsurface heat exchanger 

refrigerant grade tubing connecting the interior heat exchanger and the exterior heat 

exchanger with the compressor; 

a system refrigerant char ging the system, wherein the system refrigerant is an R-410A 

refrigerant; 

a polyol ester lubricating oil positioned to lubricate the compressor ; 

wherein the compressor, interior and exterior heat exchangers, and refrigerant grade 
tubing are configured to withstand a system operational pressure at least 33% greater than a 
working pressure of R-22 refrigerant 

96. (New) The system of claim 95 in which the system has a filter dryer in fluid 
communication with the interior heat exchanger, the filter dryer being oversized by a factor of at 
least 10% in comparison to a size of a filter dryer used in an R-22 based system having a similar 
heat exchange capacity; 



